=5 ilH 3 1k

Acta Materiae Compositae Sinica

FHERTRE SRR RBUDOLH RS Triee

E e SROAA FiFE MR TR X EF Y AR 1kt

Bending performance of flexible quantum dot composite films and their electroluminescent device
TAO Huan, ZHANG Mingrui, LEI Shiyun, YU Kanglin, LIN Xuehui, LIU Xueqing, XIAO Biao, LIU Jiyan

FELRR1EE View online: https://doi.org/10.13801/j.cnki.thelxh.20220124.002

LT RIS HA SO

Articles you may be interested in

P S 352 1 125 T s IR R AR R B ) A B bR
Preparation of carbon nanopapers/polymer thermal conductive composite by ultrasonic forced infiltration

A MR 2020, 37(8): 1841-1849  https://doi.org/10.13801/j.cnki.fhelxb.20200214.001
Snit T 5/ BRI E A MR A R A RE

Synthesis and lithium storage properties of Sn quantum dots/graphene composite

S ARIEHL. 2021, 38(3): 863-870  hitps:/doi.org/10.13801/j.cnki.fhelxb.20200826.003

g=CoN T3 -Ti0 /T F M B 0 S S AR il 28 SOHOGHEAL T RE

Preparation of g-C;N,, quantum dot-TiO,/conductive attapulgite composites and their photocatalytic performance
B AW RIAR. 2021, 38(8): 27062714 https://doi.org/10.13801/j.cnki.fhelxh.20201011.003

T RUTIO A LA R B S

Research advances on quantum dots/Ti0O, composite photocatalytic materials

SFA MR, 2021, 38(3): 712-721  https://doi.org/10.13801/j.cnki.fhelxh.20201106.003
YR EFYE R - R/ R SRR S T L B PE R 1 i 2 S5 P

Preparation and characterization of cellulose nanofibers—polypyrrole/natural rubber flexible conductive elastomer

SF A MR 2018, 35(10): 2612-2623  https://doi.org/10.13801/j.cnki.fhelxb.20171130.001
S 5 N R BALER D7 L K AT 2 52 5

Continuous fabrication of flexible, thermally conductive aluminum nitride/aramid nanofiber composite films

A MR 2020, 37(12): 3043-3051  https://doi.org/10.13801/j.cnki.fhelxb.20200428.001

T ER

ERIBPSERTIEYN



Eé*ﬁ*ﬂ'i*ﬁ F39HE O HeM 6H 20224

Acta Materiae Compositae Sinica Vol.39  No.6  Jun 2022

DOI: 10. 13801/ . cnki. fhelxb. 20220124. 002

EZMHEFREAHEENEBE LRGN &

T A i
7

M, RAE FTHEDARARRTL NER, T4, 20k

(YLDUREE SCHRHS BOR 2 B G (L2 b S 88 PR ORI R SR 4 2, LA SR s ARHS HOR A QR Pl K7L 430056 )

#OE TRk, AR ER ARG IR T AT RO, (B A RE R M A A Y AR e PERELAS T
HSLBRI o A SCH % Pk i S A6 A (QLED) M B HrEH 71, FHEHIT QLED BYraifa LIkl
R 2R PERR O AR Ak . B AT IR QLED M 4 i 3R A%, IialAS B IS S B SR Rl = ke . FIHAIRT
BRI Prlede P RN IR 2 R -E L% (PET-1TO) &2 438 W LWt A7 40, 455 /R BE % 25 i
MR A2 AN, TTO BN 2 B B 8 4 o S SE T B G . X A7 T 55 SR 0 R D oL 038 38 B et 5 2 il
HRA R BB G, B R, SRR R R AT T8 SRS B AT AL FRe ). FIHBES UL
Nt % (TREL) £ AR XS i Ja i as (R A7 7 3RAE, 45 R RS Pril R 220, AR T fARk b far 5 5
FIRER, [FRTE/NMO ST i Z kR S SR FRELG I, BRI T A SRR, XA
AP BB BRI

KA . M BT AUOGTHAS; PET-ITO Z AR Sdrilibir; BESHECO LS (TREL)

FE 4255 TN383+.1 XEEERERE: A XEHES:  1000-3851(2022)06-2792-09

clos
3

Bending performance of flexible quantum dot composite films and

their electroluminescent device

TAO Huan , ZHANG Mingrui , LEI Shiyun, YU Kanglin , LIN Xuehui , LIU Xueqing , XIAO Biao , LIU Jiyan
(Key Laboratory of Optoelectronic Chemical Materials and Devices (Ministry of Education), Flexible Display Materials
and Technology Co-Innovation Centre of Hubei Province, School of Optoelectronic

Materials & Technology, Jianghan University, Wuhan 430056, China)

Abstract: Inrecent years, bendable flexible electronic devices have attracted widespread attention, but the per-
formance stability and bending stability of the devices have hindered their practical applications. In this paper, we
focus on the changes of functional film and device performance before and after bending of flexible quantum dot
light-emitting diodes (QLEDs) by applying bending force to QLEDs. The film parameters and device electrical prop-
erties were tested by regulating the bending radius of QLEDs. The polyethylene terephthalate-indium tin oxide (PET-
ITO) composite transparent electrodes with different bending radii were analyzed by the finite element method,
and the results show that as the bending radius decreases, the ITO electrode shows a more obvious stress concentra-
tion phenomenon. The morphological characterization and square resistance tests show that excessive bending will
cause damage to the electrode material and increase the square resistance. Transient electroluminescence spectro-
scopy (TREL) was used to characterize the devices before and after bending. The results show that the decrease in
the bending radius of curvature reduces the efficiency of charge transfer on the electrode, and the smaller bending
radius of curvature leads to the increase of internal defects, which reduces the efficiency of carrier injection and

transfer inside the device and affects the performance of the device.
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Fig.1 Schematic device structure of flexible quantum dot light-emitting diodes (QLEDs) (a); Flat-band energy level diagram of QLEDs (b); Current

density-voltage curves (c) and Brightness-voltage curves (d) of the QLEDs under various bending radii R after 50 bending cycles
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Fig.2 Optical microscope images (a) and sheet resistance statistics (b) of the polyethylene terephthalate-indium tin oxide (PET-ITO) substrates

under various bending radii after bending for 50 times
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Fig.4 SPM morphologies ((a)-(d)) and corresponding optical microscope images ((e)-(h)) of the quantum dot light-emitting layers

under different bending radii after bending for 50 times
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Fig.5 Current density-voltage curves on the hole-only (a) and electron-only (b) device under different bending radii
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Fig. 7 Transient electroluminescence spectroscopy (TREL) response curves under various bending radii (a); The enlarged initial part of transient EL

response 1 (b), Il (c)and IV (d)
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